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$EVWUDFW
$VFRUELF DFLG RU YLWDPLQ & LV PRVWO\ IRXQG LQ QDWXUDO SURGXFWV VXFK DV IUXLWV DQG YHJHWDEOHV 8OWUD SHUIRUPDQFH OLTXLG
FKURPDWRJUDSK\83/&PHWKRGKDVEHHQGHYHORSHGWRFRPSDUHWKHDVFRUELFDFLGFRQWHQW LQVRPHIUHVKIUXLWVDSSOHRUDQJH
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,QWURGXFWLRQ
9LWDPLQ & DVFRUELF DFLG DVFRUEDWH $$ LV D ZDWHU VROXEOH RUJDQLF FRPSRXQG LQYROYHG LQ PDQ\ ELRORJLFDO



















&KURPDWRJUDSK\ 83/&ZKLFK LV D UHODWLYHO\QHZ WHFKQLTXHJLYLQJQHZSRVVLELOLWLHV LQ OLTXLGFKURPDWRJUDSK\
HVSHFLDOO\FRQFHUQLQJGHFUHDVHRIWLPHDQGVROYHQWFRQVXPSWLRQ83/&FKURPDWRJUDSKLFV\VWHPLVGHVLJQHGLQD
VSHFLDOZD\WRZLWKVWDQGKLJKV\VWHPEDFNSUHVVXUHV1RYiNRYiHWDO
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0DWHULDOVDQGPHWKRGV
2.1. Plant material and experimental design 
7KLVUHVHDUFKZDVFRQGXFWHGDWWKH8QLYHUVLW\RI$JURQRPLF6FLHQFHVDQG9HWHULQDU\0HGLFLQHRI%XFKDUHVWDW
WKH5HVHDUFK&HQWUHIRUWKHVWXG\RITXDOLW\IRRGSURGXFWV86$09%XFKDUHVW
7KH IUXLWV DQG YHJHWDEOHV WHVWHG LQFOXGHG WZR YDULHWLHV RI DSSOHV Malus domestica RUDQJH IUXLW Citrus × 
sinensis FKHUU\ WRPDWR Solanum lycopersicum YDU cerasiforme UHG EHOO SHSSHU Capsicum annuum FDUURW
Daucus carota sub sp.sativusOHWWXFHLactuca sativaDQGEHHWBeta vulgaris$OOIUXLWVDQGYHJHWDEOHWKDWZHUH
WHVWHGZHUHEURXJKWIURPWKHPDUNHWVWRUH
2.2. Chemicals 
$VFRUELF DFLG ZDV SXUFKDVHG IURP 6XSHOFR 86$ PHWDSKRVSKRULF DFLG DQG FLWULF DFLG ZHUH SXUFKDVHG IURP
6LJPD$OGULFK*HUPDQ\
2.3. Standard preparation 
$VFRUELF DFLG  PJ ZDV ZHLJKHG DFFXUDWHO\ DQG WUDQVIHUUHG WR  PO YROXPHWULF IODVN 7KH VWDQGDUG ZDV
GLVVROYHGLQPO83/&JUDGHZDWHUWRSUHSDUHVWDQGDUGVWRFNVROXWLRQRIȝJPO
2.4. Sample preparation 










2.5. UPLC method preparation 
7KH OLTXLG FKURPDWRJUDSKLF PHWKRG XVHG IRU WKH GHWHUPLQDWLRQ RI $$ FRQVLVWHG RI DQ LVRFUDWLF HOXWLRQ
SURFHGXUH 7KH DQDO\VHV ZHUH FDUULHG RXW RQ D PRGXODU FKURPDWRJUDSKLF V\VWHP:DWHUV $FTXLW\ , &ODVV 8OWUD
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3HUIRUPDQFH /LTXLG &KURPDWRJUDSK\ :DWHUV 86$ HTXLSSHG ZLWK 3KRWRGLRGH $UUD\ 3'$ GHWHFWRU DQG
FRQWUROOHGZLWKGDWD DFTXLVLWLRQ VRIWZDUH )LJXUH7KH FKURPDWRJUDSKLF V\VWHPZDV HTXLSSHGZLWK DQ$FTXLW\
83/&+667P[PPFROXPQXVLQJDQLVRFUDWLFPRELOHSKDVHDWDIORZUDWHRIP/PLQ7KH









2.6. Data acquisition 
'DWDZHUHDFTXLUHGDQGSURFHVVHGXVLQJ:DWHUV(PSRZHU706RIWZDUH5HVXOWVZHUHREWDLQHGE\FRPSDULVRQ
ZLWKVWDQGDUGVDQGH[SUHVVHGDVPJJ):
2.7. Calibration plots 
6ROXWLRQV RI DVFRUELF DFLG VWDQGDUG ZLWK GLIIHUHQW FRQFHQWUDWLRQV ZHUH SUHSDUHG E\ GLOXWLRQ RI WKH VWDQGDUG
VROXWLRQ7KHVWDQGDUGUHVSRQVHFXUYHIRUDVFRUELFDFLGZDVDOLQHDUUHJUHVVLRQDWHDFKRIILYHFRQFHQWUDWLRQV
WR  PJPO (DFK VROXWLRQ ZDV FKURPDWRJUDSKHG DQG WKH SHDN DUHDV ZHUH PHDVXUHG 3HDN DUHDV DJDLQVW WKH
UHVSHFWLYHFRQFHQWUDWLRQIRUDVFRUELFDFLGZHUHWKHQSORWWHGWRILQGWKHOLQHDUUDQJHRIDVFRUELFDFLG
 
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5HVXOWVDQGGLVFXVVLRQV
3.1. Concentrations of ascorbic acid in several fresh fruits and vegetables extracted with two different solvents  
 
7KH SUHVHQW UHVXOWV VKRZHG WKDW WKH H[WUDFWLRQ XVLQJ GLIIHUHQW VROYHQWV UHFRUGHG GLIIHUHQW FRQFHQWUDWLRQV DIWHU
TXDQWLILFDWLRQZDVDFFRPSOLVKHGXVLQJ83/&7DEOH
,Q WKHH[WUDFWLRQVRIERWKYDULHWLHVRI DSSOHV LQ FDUURWEHHW DQGFKHUU\ WRPDWR WKHPHWDSKRVSKRULFH[WUDFWLRQ
VROYHQWUHFRUGHGWKHKLJKHVWYDOXHVRIDVFRUELFDFLGPJJRIIUHVKZHLJKW):LQFDVHRI¶*ROGHQ¶
PJJ):IRUFDUURWDQGPJJ):IRUEHHW:LWKVRPHVPDOOH[FHSWLRQVWKHFRQFHQWUDWLRQRIDVFRUELF
DFLGXVLQJPHWDSKRVSKRULFDFLGZDVKLJKHU7KLV LQGLFDWHG WKDWPHWDSKRVSKRULFDFLG LVDQHIILFLHQWVROYHQW LQ






















+RZHYHU FRPSDULQJ WKH UHVXOW WKH KLJKHU YDOXHV DUH UHFRUGHG IURP DGGLQJ PHWDSKRVSKRULF DFLG WR WKH
H[WUDFWLQJVROXWLRQDQGWKLVFRQWULEXWHGWRDVFRUELFDFLGSURWHFWLRQGXULQJWKHH[WUDFWLRQSURFHVVEHFDXVHDVFRUELF




RIH[WUDFWLRQXVLQJGLIIHUHQWVROYHQWV0HWDSKRVSKRULFDFLGZDV UHFRPPHQGHGDVD VXLWDEOHH[WUDFWLRQVROYHQW IRU
DVFRUELFDFLGLQB. hispidaIUXLWFRPSDUHGWRDFHWLFDFLGDQGGLVWLOOHGZDWHU$OVR:LPDODVLULDQG:LOOVKDYH
PHQWLRQHG WKDW DXWRR[LGDWLRQ RI DVFRUELF DFLG E\ R[\JHQ LV JUHDWO\ GHFUHDVHG E\ DQ DFLGLF PHGLXP ZKLFK LV
QHFHVVDU\WRVWDELOL]HDVFRUELFDFLG
















$$ LV WKH OHDVW VWDEOH RI DOO YLWDPLQV EHLQJ DQ DQWLR[LGDQW WKDW FDQ EH HDVLO\ R[LGL]HG GXULQJ SURFHVVLQJ DQG
VWRUDJH4XDQWLI\LQJDVFRUELFDFLGDPRXQWLQQDWXUDOVDPSOHVEHFDXVHRILWVVHQVLWLYLW\FDQEHGLIILFXOWWKDWLVZK\
DQDSSURSULDWHH[WUDFWLRQVROYHQWPD\SOD\DQLPSRUWDQWUROHLQGHWHUPLQLQJDVFRUELFDFLG
%\ XVLQJ 83/& WHFKQLTXH IRU GHWHUPLQDWLRQ RI DVFRUELF DFLG LQ IUHVK IUXLWV DQG YHJHWDEOHV H[WUDFWHG ZLWK
GLIIHUHQWVROYHQWVZHIRXQGLQFDVHRIFDUURWERWKYDULHWLHVRIDSSOHVEHHWDQGFKHUU\WRPDWRH[WUDFWLRQVWKDWXVLQJ
PHWDSKRVSKRULFH[WUDFWLRQVROYHQWZHUHUHFRUGHGWKHKLJKHVWYDOXHVRIDVFRUELFDFLG
7KH FRQFHQWUDWLRQ DPRXQW RI $$ DQDO\VHG XVLQJ ERWK VROYHQWV LQ WKH FDVH RI UHG EHOO SHSSHU VDPSOHV ZDV
DSSURSULDWH ZLWK FRPSDUDEOH UHVXOWV ,Q WKH FDVH RI RUDQJH VDPSOHV WKH DFLG FLWULF  VROYHQW JHQHUDWHG KLJKHU
DPRXQWRI$$SUREDEO\GXHWRWKHDOUHDG\H[LVWHQWFRQWHQWLQFLWULFDFLGLQWKHIUXLW
&RPSDULQJZLWK&$03$XVHG KDV D EHWWHU HIILFLHQF\ LQ H[WUDFWLRQ UHVXOWV SUREDEO\ GXH WR UHGXFHG
GHJUDGDWLRQ LQ SURFHVVLQJ RI WKH VDPSOHV 6LPXOWDQHRXVO\ WKLV GLIIHUHQFHPD\ EH GXH WR83/&SDUDPHWHUV XVHG
GXULQJ DQDO\VLV LQFRPSDWLELOLW\ RI H[WUDFWLRQ PHGLXPV RU GLIIHUHQW W\SHV RI VDPSOHV 8OWUD 3HUIRUPDQFH /LTXLG
&KURPDWRJUDSK\ FRXSOHG ZLWK 3KRWRGLRGH $UUD\ 3'$ GHWHFWRU LV D IDVW DFFXUDWH DQG VXLWDEOH DQDO\WLFDO
LQVWUXPHQWIRUVHQVLWLYHDVFRUELFDFLGGHWHUPLQDWLRQ
7KLVGHYHORSHGPHWKRGIRFXVHGRQIUXLWVDQGYHJHWDEOHVFRXOGEHH[WHQGHGWRRWKHU W\SHRIIRRGFRPPRGLWLHV






















          
Ascorbic acid
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$FNQRZOHGJHPHQWV






&DPSRV )0 5LEHLUR 605 /XFLD &0' 3LQKHLUR6DQW¶$QD +0 6WULQJKHWD 3&  2SWLPL]DWLRQ RI PHWKRGRORJ\ WR DQDO\]H
DVFRUELFDQGGHK\GURDVFRUELFDFLGLQYHJHWDEOHV4XLPLFD1RYD
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